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(54)Title: CURABLE COMPOSITION 



(57) Abstract 

A curable composition which comprises as essential ingredients (I) a vinyl polymer having at least one crosslinkablc silyl group 
represented by the general formula (I) and (II) an epoxy resin or a polyether polymer having at least one crosslinkable silyl group (1): - 
[Si(R 1 )2-b( Y )b°]m-Si(R 2 ) 3 . a (Y) a , wherein R l and R 2 each represents C,.^ alkyl, aryl, C 7 . 20 aralkyl, or triorganosiloxy represented 
by (R')j SiO- (the three R's may be the same or different and each is a C uo monovalent hydrocarbon group), provided that when two or 
more R' 's or R 2 's are present, they may be the same or different; Y represents a hydroxyl or hydrolyzable group, provided that when two or 
more Y's are present, they may be the same or different; a is 0, 1, 2, or 3; b is 0, 1, or 2; and m is an integer of 0 to 19, provided that a+mb>l . 
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(i-13) 



X — C C— 0— (CHdn-O— C— C X (i"14) 

CH 3 CH 3 

X— CH 2 — C C CH 2 — X 

II II Ci-15) 



o o 

CH 3 
| 

■CH C C CH X (i-16) 



CH 3 



II II 
O 0 



H3 CH 3 

CH — C C CH X (i-17) 

I II II I 
CH 3 O 0 CH a 

0 O 



II II 
WP- X — CH 2 -C— 0— C 6 H< — O— C— CH 2 — X 



(i-18) 



CH 3 0 0 CH 3 

I II II I (i-19) 

o.m,p- X — CH— C — O — CM — 0— C— CH X 

0 0 CH 3 



pi \ i 



o,m.p- X— C C-0-C e H4— 0— C— C X ( ._ 20) 

CH 3 CH 3 
o,m,p- x — S0 2 — CeH 4 -S0 2 — X (i"21) 
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$B«tt->»j*»ft#L, flso****— ft* (2) o«iii&#-r^t*-;u^m'&^ 

-«a d4) , (is) *cs-rflKfi*«r-r*t)©36«w*$n*. 

10 R 15 R 16 C (X) -R l7 -R 18 -C (H) (R 19 ) CH 2 - 

[S i (R 1 ) (Y) b O] m -S i (R 2 ) 3 _ B (Y) 8 (1 4) 
(5£+, R l , R 2 » a, b, m, X, YfcLhEfcBIt;. R 1 5 , R 16 &. Mb 
T**, Sfc}«Sl~2O07;^H, ^3fM&6~2 0 057 'J S 

15 R 17 «-C (O) O-, -C (O) o-, m-. p-7i-l/> 

SftjRf. R 18 «it^^, 1 - 1 0O2{fiCD**STlffl£HJi 

©X-x;HS*ft^A/1?^Tt>«kH. R 19 tt?Jc^, SfettTOl~10©7 

p?3$l&6~l 0CD7U-;US£fcte^flil&:7~ 1 0 0)7 5 JUKI'S ft 

20 (R 2 ) (Y) a S i - [OS i (R l ) 2 _ 0 (Y) J „-CH 2 - 

C (H) (R 1 9 ) — R 1 8 - C (R 1 s ) (X) -R 17 -R 16 (15) 
(5£4>, RK R 2 , R 1S , R 1 6 , R 1 7 » R 1 8 , R 1 9 , a, b» m, X, Ytt 

'J ;P£fttf *S#*Apy >fls*jftWI*M«i UT«n« t, 

Aoy > ft @&T €T 5 . W - 3E « A& -d fcWflgS ft 2 f@&± Wf * {fc£4fc 
ftffl^T, Aoy>^i:*abft^7^ , J>y$-&5i<l:lCJ:-3T ! fo, flf*SHK 

u ;uasft*rr* tr=jwR*^#ftfi* z 

A P y > ft g&T t 5 , R - S fc tt A& -3 fc ft 2 TO±WT 5 
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15 bVi. 

UJ^fi£#£©ig-ra#fcfcfcj:, 3- 1 4 0 6 8-^-, &&¥4-5 

5 4 4 4^, #ffi¥6 - 2 1 1 9 2 2#fc£fcm*3*lT^5j&*, 

; p m £ & £ s © aw £ u ^ o 

25 Affix** ->ttfjg 4 bf* 7 xy-;i,FI!x#* /#7y?£ix# 
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10 *>6»*Hr». *ftWfctte^7xy-;i/ASx*+'>«MBa, 7#7s/*S!x 
u>^>*5>, '\*tf*3 1 U>$;75>, >>x^;U7 5/-7ntMU7S>, n 

-7>;ifJl/^7y>, BASFft§S!5SD>C- 2 6 0, CIBAltlA 
r a 1 d i t HY- 9 6 4. D-A7> h'A-XttS^>t>y75 >, < V 

20 -7x-U>y75>, ->75/y7i^/^> ( y75/-77iZHW 
>#<Dli75> > (CH 3 ) 2 N (CH a ) n N (CH 3 ) 2 

T*^n^,a^x75>, (CH 3 ) 2 -N (CH 2 ) n -CH 3 (5** 
n&0~10tf)g&) T^$n-5ltm^3JS7S>, rh7^W7-y>, 
N { (CH 2 ) n CH 3 } 3 (5£*nW:l - 1 0 7)\,*)V% 3 

25 ffit/TSy. M)X*/-;P7S>, tf^'Jv>, N, N' -vpt^fc^^ 

-7>, hyx^u>s?75>, tr«Jv>, fcfmjx v*7ift'->i/p^>x-fe>, 

^>y^y^^75>, 2- 7i/-Jk 2, 4, 

6-MJ7 (^^^Jl/75yp<^;U) 7x/-;P*©»2«£fctt*3«75 >, 

*7k7*;MB. &*MJ*UyhBt fcT □ .* 'j -/ h ft, &tK^777x/> 
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■ZOm&fc* SSl* H N- (0-75 _ r -7= y y n 

>mimvte>tt, *^^>it£®<Dg e wm£^Tn.m7L&&m^i -2 427 

3 7 £#m Vf e, ft Z . 

;7u\Z)VY Uj* h + ->y7>, N- (0 -75 / X3MW -r-TS/yotf 

*»wow<bttiafifc«ic*v>T, (i) &&t (in fiJc»ox*^5/»jB© 

®-&tttt, SSJfcTl 0 0/1-1/1 0 0®|fiB**#*U>ai, 100/5- 

5/1 0 oo«Ht:»*^t*«$6K:»*L^. ft/tcoiKftttttJftWaflira 

=rra#'JX-7\>U*a£#tt, £IMM;:£U*>«te*£A,WTfcJ:<, ^ 

U>**->K3&S£#cD#^g#;ftj (Mw/Mn) # l . 5&Ttf>fc<Z>tf <fc Off 
S»*tt->U;H6»i (I) fig^©tr-JU^a^«!:|S|-T*-pT i fo«t<, 

S&^T^Tfcin. (I) fifcfl-rotrx^jRS^ttt (i Dj^'ji-f 
;i'Sfi'fr#©i8fi > Jttt, MifcT 100/1-1/100 ©ISB^ff* L 

1 0 0/5-5/1 0 0O$affltC*5^t^$^{Cff^LVio 
U>^W, fl£3t#J t L Tffl <7)#J;I3 iff- 
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X - fJV ffi £ $ $ i* £ & -3 T tefg £ £ L T L ft < T *> «fc 

tfA h 'J77tf^7t b1— K 7;P5-^A h 'J 7>X^/l>7-fe V7°tf— h 
, ^<y7P^v7;U5-0AX5 i ;i/7-th7-l:x--h7a:<i:<?5W«l7^5-'> 

JP7*>. : eyx^/-;i/75>, vx*y-;P7SX MJx*/*-;U7* > 
75 >, p^\^->;ura ^>yji/75 >, vx^;w75 y yntf;t/75 

15 >. +y'Jk>y7S>. h'Jlfl/>v75X ^7Xv>, y7i'J^7 

Xv>. 2. 4, 6-HJX (5;*3\fr75y*?;W 7xV-;k *;u*u> 
, N-^^ ; EJUJh'J>, 1. 3-i?71fk'i/^D (5, 4, 6) 'i7>f ! -b>- 

>*<y^'J >^J. r-75/yDej^U^h+yy^>, N- (3 



1 
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-rv7±, fii^t^u-. $)i>7. mt?-?>* ^>h±^h. *T$S^> 

tz%mt; sis. %7*W!k&&U7 4 y*>v<D&?ummfc%mtomm'T: 

io M£#fcm§£icte, iK&fcf^x ^k*;p->^a, *;W7, gtft!g-& 
;i/7^u-h, v^ttJiyfu-h, v (2-x?ji/A*->;io 7*v-K 

-7*7^7 x^- h , n>r- h mn^mte-teMMi-x ^^m 
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ifil^Jilxtt, 7iy-jk *U7-;k ^->1//-;k uy;k>y- 

hft£©7;i/*;t<f 1 **- hS, hUI/>y^fVy7^-h, ->'7i-^ 

hu^ h^*>->9>, r-75/yDtr;i'h»jxh+'>^7>, r-7s;7*D 

15 h U ^ h*-7*>97, N- (0-75/IfW -T-75/7'P^h l Jlb 

^>-/7>, N- (/3-7S/X?MU) — r -75/70 t^M^;^* h*-> 
*>5 >&£©«k o U-ft?Wz7 5/lttS8*tt>'UJU*^fr-5fl:^» : T-f 
U •> S'^->7n bfJl/ MJ * h*->->5>. r-^'J -> K + yynejV h »JX 
7 -7 5 > . r - if U -7 H * 7 7 □ K ; V * p * h * -7 7 7 7 ft £ © <fc 3 ft - # 

20 ?*»cxjj**$/£i»ffite->u;i'gWT*fl:£4& ; r-/;i'#7h7 , ofcf;i'HJ 
*h*7757, r-^M7*h7 , n^hijih^-/>'7> 1 T -/iW7 r h 
7'DliJM5 1 J^/ b*77?7ft£©J;?ft-#^*(cpWl/;!J7>g£&«i1$ 
7'j;i/g#-r5{fc-&$3 ; r --TV 77:f— h7atT;Ph U ;* h*~7-7?7, r~ 
-fVy7t-h7*Dt:JH^UlK^yy7X r V ->7t- h 7d fcfJU*? 1 

25 N^^^7>ft<t*©«fc^ft-^4 , (C^7->77^--hSi:^1Sttv'U;^ 

WTStt'&tJ ; ±EOJ:5ft-^+»C75yat4:**tti/ijju*W9 w *'fl:^* 
^ _^4< ( - x # * t >> ij ;pg^-r z>{k&®& 5 + 1; <f y 

v7otr;PhU^ h*-77?7, r- 77'jD*x7Ptr^HJxK* 
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vx^>, r- h * ~> :> 5 > ft £ OD «k 

» t *«tt 2/ »j ;w»*rr *fl2-&«, -$h*+ 7 = / s t. wm. -> > j 

{b&4fr#ff*U». »*tto»**»6 % ±EOfi*, gift. SMtaPFCSSo^ 

OfiMfctfU 0. 0 1*6 2 OaS8Bteffl$n*0J&*$?3;L^. o. on 
(C$?£L<f;iO. 5~5SSg|5T?*S. 

9 > . r - $r u v h * v 7 □ w * ^bV't v y □ ^ y * > -> ^ > & g © 7 
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1 0 omSSRlCttU 0-2 0 SSgBOffiHTSsiDf *itf#±LU*l 
>, *3MUHJ* K*->->7>, tf-JUhU^ h+S'S'^ft y;w 

25 Ji^o 

(fcfiRfll 1 ) 

5 0ml y^7,Z2 fC^fk^— ^ 0 . 63g(4. 4mmol) , 
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VX?U> h 'J75 >0. 76g (4. 4mmol) , 7-fe b — b U ;U 5 m 1 , 
2, 5-->*^0^7vtf>®^X^;H. 6g (4. 4mmol) , 7*M;U& 
7?=-;P4 4. 7g (3 4 9mmol) «rft&*, «EtSKft**C>a:-3fc«. £* 
Si^TT 7 0 , C7^S^S-frfc. S147;i/5;h©;fr7A£iILT$@M&£l& 

W»T«ttGPC«l& (#KjtB*DD*;i,A, #'JX^l/>ai*) T10 70 

S^S^T, 2 0 0m 1 77*3£±i5Tf#fc*$K:Any>£WT5tf 'J 
10 (7^'j;Ugg-n-y^) 3 5g. ^>r>S*iJ^A2. 2g (16. lm 
raol) , DMAc 3 5mL^tt^, 7 CCT 41$ BUR £f&*I£i]£ 

#^ftHGPCffli|£ (^ftft^OD*JPA. #U75=-l/>ftff) Tl 1 3 0 0, 
15 »f fi»* 1 . 12T»o&. Sfc l H-NMR»DfJ:0*»tl§ftl»f* 

b*c s s : s?> 1 . 8mL (14. 5mmol) tJPh^f JPO. 
20 2 6mL (2. 4mmo 1 ) , S&t*7. (*?tf=;l^ h 7/f^5?->D**» 
1 0- 4 mmo 1 Sftii*, 1 0 0t:T 4 

t#6nfc*-&{*ro)|*m«4 4 P a • sTfcD. RTO# 
^ftteGPCffiiJfe (JMMfl? UUTfcJV A, #>J7fl/>S») T1 1 9 0 0. # 
TR##1. 12T£ofc. S^H-NMR^tffcJiORfcfclJKpafcOO 
25 9lMS1*$M'*S©flRfJl. 4 6i@T&t>fc. 

to 

Ut&GtfLM 1 ) 
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h)VX>4 0 0 g, 79 V)V&7?)],3 8 5 g. *9 9 V V* 
v->'J )l7u\£ JH 5 g. 7\ZEX<V^D- hU;P6 g$l L75XH*T 

5 m^W<D^m\t7 4 P a • sT&O, *TO»^SttG P CMJ6 (&®te#nn 

#UX^ Kl,fcO % 8 5 0 0, ^g^«2. 4 7Tfcofc. 

4 OlST&tJito 
10 (J*«fc£fifc09 2 ) 

b>?i'-zr\z'\*v i s7;n/vitmwm-? ; 7'it*i$fto, 0 4g, ^ 

^□trU>^'Jn-;l/2. OgOTHFilt, 7 u\LV >Jttt< H9. 6 g * 
SSiDL. S*»H»T» 7 6"CTE££l*fc. \LVy*tt< H 1 4 

16 5. 2 g£EJS3Uc£J)DLfc. *S^/T-t»fflE£l§JiR, |*8U tilfttt 1 

5 0g£t#fc. 4JES*J4GPC»«fC#-t:-^*wL. (Mw/M 
n) til. HTS^fe. £fc-€-£>Jicffigflfira:. 11. 8mgKOH/gf«^ 

20 ±iaTr#6tlfc*tt***#U^nKU H 1 2 0 gfc^HJtfA* 
h * 5/ K © * * y (2 8wt %) 5. 8g (30. 2 mm o I ) fciDA, 

3 0 < CTmfflRj&$1tfc&, «ffift»Lfc. g&gSft 
TfcRU Wfc7V)V2. 8g (3 6. 2mmol) £«ftlL. 2 l$ll5JSJ£2-& 

^^XffiS^^Sglcttj^^, IftailO'f 77n/v-;HMK (2 5gOH 2 
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P t C 1 6 • 6 H 2 0£ 5 0 0 g©< yyony-jKcjg^Lfcfcco) 0. 0 2 

g£Ss2int£. 3 0#S#Lfc. h*isis7>2. lg (2 0. 2mm 

o i) £rffiTL 9 ot:T2^s^$-a-fc. MffiTs:: DJ?3£#£(&£U 

SS«ltt •> 'J V7u\Z\, >**1M H d <Z)g£#<Z)3ttgH 6 P 
5 a • sT&D, i&¥^^a«GPC?9Jj£ (f£®j*B? □ n#;UA, #iJX^l^> 
&g) £<fc0, 1 7 3 0 0. »T1»*I41. 14t»oft. 

1 ) 

10 ;U) txtfZD-h 8 2 8 (k'7 7i;-Mi!l^y«f)|§, iflUfc^x^Xtf* 
Utttfll, 2) 



Hi 

20 







tfcttWi 


Jt6eM2 






Jttt-frj«« l 


itttfcj«« 2 


: xtrn- h 

8 2 8 (fifiit) 


2 : 1 




ftM® 9 ft L 


tflliffiOftU 


1 : 1 


#81® 0 fc L 







n mm i *s «t # it &w i tt v i -r n e> & t t> t* x ; v % a t x # * *> iita 

25 
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(mmm 2 ) 

1 -C'&tz 1 0 OfiggflKfcfU Xt^-K 8 2 8 *50 

sags, >s ? ; - )v&?*im (#9i8» =#mmm 2asg&. 2. 4. 6- 

MJ* (x^fJP75;^f;W 7x/-JU£ 5li«, N- (0-7S;if 
5 )l) -r-T^yynbf;Ph'J^ h^->v7>2Sgg|5, tK 1 MSSUSrii^L, 

{fc<8j©v- h£f£giLfc. mt®<T> : s-hfrt)2 (1/3) ^^>^gitifctt- 

(M3 0) £$J£Lfc (2 0 0mm/rain) . A 1 0 5 0 P 0)7 JVS. nt? 
10 AK»M-ta*U. ^i&T 3 a 5 B*4Lfc. J IS K 6 8 5 0 Kg 

(Jt&0iJ3, 4) 

15 tttt&tfcm tl^iClT, *8rt±£ifl'J3£bfc. tt*ft-&t)-&T36 2 



^2 







WJ3 






£fi£01J 1 


ifc&-&fifc0J 1 


it^-a-fig^j 2 


M3 0 (MP a) 


4. 9 


1. 5 


0. 4 


-&A,ttFr3li$ (MP a) 


6. 5 


4. 6 


6. 6 
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(ftfifitt 3 ) 

%&.miX%1Z\i=.)\,1kmGitel 0 OSSgflKfcfL. xen-h828£l0 

oasgB. : s5J-)vi&&tm (#9i8. 2Sssb, 2. 4, e 

U A 1 0 5 0 P07;P5-^ASt»M-t^L, IIT3 0 5 0*CT4 BH£ 
Lfc. J IS K6 8 5 OfcaS^*3loiBO*A/*ftt#tt$K»€*^«:ofc. 

10 (j£tt0J5, 6) 

S3 

IS 





MMW 3 








"□J5Jc0i.Il 




fttt^M 2 


■^rA/Kff^^ (MP a) 


8. 0 


5. 0 


8. 9 



(HJS01J4. 5) 

25 tf % *J7*)),XXV* h+INf KlSft«*«M*U JM2min®M-#tCtt 
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h** 6 2 (1/3) §«y>^M»fr*^Scf, t-h^77 
£m>T§lo3g?)l£&£fc;ift^ 5 0 (M5 0) , &||frl$3ft& 

(Tb) , tt»rl$#tf (Eb) fcfflfcLfc (2 0 0mm/min) . rfA^-fk 

(lfc&0«7, 8) 

(Jt«M!9) 

o$#J 1 O tf^M&flE&Jtttej&fll 2 'J l-fJHSl^&S^t5 

(*#m. 2) 

£4 
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*58MO«flSttttJ«*tt. ±J$®lftfiU;0ft<5tf>-C\ ®<fc&lc:S*0g**K:*t 
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1. ^T^-fiJc^: (I) -jfcsS (l) 7?^$tt£&«£v'j;US£'>fc< t 

- [S i (R 1 ) 2 _ b (Y) b O] m -S i (R 2 ) 3 _„ (Y) . (1) 

C07U-;PS, P*5?f&7~2 0O77^;i/S, (R' ) 3 S i O- 

(R' a^^»l~2 0Olfl5©^lk7jc^ST*-pT, 3ICR' 
Tt>£<, »&oTHTfc«fcW T^SnS h 'J tJ^y y yS^t. R 

•?-n«=>«^-T&^T<&«fc<, &fcoTV>Tfc«};V>. ateO, 1, 2, £fc«3 

bttO, 1, £fcfc2£7KT. m«0~l 9 fcfc'U 

3. (i) (/^> r>7 <j jMkn&ftx&zmnHDm 

m i ~ 2 © ^ ^ 1 ^jciatto^biiM^. 

5. (i) ftftnv-Mmswnm&fim^&MyvyfrmGmr&zz. 



WO 99/05216 



38 



PCT/JP98/03356 



6. (i) f&fto)~-&$; (i) T^$ns^*n4«/ij;i/S^^«i^n/i>^ 

7. (I) (l) T-^$n5^tt<>ij;l,S$'>^<<i: ! bH@W 
&MU t LX t:— / t- * 5 y tl ;US£T-5 c £ tc «t 0 A □ y > £ 

(3) (1) Tw-r^MBttS/'J^ati^r-rshKnS/^Xb^ttSKlSS 

ifco&fbteiia/fc&i. 

8. (i) ^©-jjg^: (1) T^sns^its/'j;us^^-r5tf-;u^s 

( l ) y y if 3;* JPSS&K: «fc 0 c £K «fc 9 , 

y-;PS«:-«i^ (l) T^-r^1S^->ij;i,S$W-rsk Hn^7><b-&ife^S 
«SB 1 - 6 © 3 % \,>-?tifr 1 ^fclB48©^b14fflfi)S^. 

m xmrnm 1 ~ 8 ©a s urn* 1 9(cfBtt®«fttt&j&tt. 

1 0. it^^i5Hi~9oa^^-rn^i^fcf3«o^bttM^^ffl^fe# 
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11. (II) J&ft<Dtf l )x.-T)U%&Gfttf*&W)\Z7$t)zfn¥U>yt3ri' 

i 2. ffij£<ov&m i~8 4jj:t5i i w^-^^-rn^ i^c3s^ro?ii<tttiiafiK% 
i3. it^c<DiBsi~8i5j;u:. i i~i 2©-5^^-rn^ l^fCffi^O^b 
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